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(57) Abstract: 

PURPOSE: A block successive 
interference remover in base 
station of CDMA(Code Division 
Multiple Access) communication 
system is provided to remove 
successively interference signal 
between other users, ttiereby 
increasing the volume of radio 
frequency and enhancing the 
quality of a call. — 

CONSTITUTION: An interference 
remove one staged 00) includes 
a correlator 1(101) for 
correlating the reception signal 
of baseband received from a 
base station and producing 
correlation values of the first 
user signal having the strongest 
user signal. A signal reproducer 
(102) reproduces the signal by 
using the produced correlation 
value. A subtracter (103) 
removes the reproduced signal. 
A correlator 1(201) correlates 
the reception signal received 
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from the subtracter(103) of interference rennove one staged 00). A correlator 2(202) 
correlates the signal received from the subtracterd 03) and produces correlation 
values of the secondary strong user signal. Signal reproducers(203,204) reproduce 
by using the correlation value of the first and second correlators(201 .202). A 
correlator 1(301) correlates the reception signal from a subtracter(205) a base 
station and producing correlation values of the first user signal having the strongest 
user signal. A signal reproducer(302) produces correlation values of the secondary 
strong user signal by correlating the received signal. A signal reproducer(303) 
produces correlation values of the secondary strong user signal by correlating the 
reception signal of the third strong user signal. Signal reproducers(304.305,306) 
reproduce the user signal by using the correlation value produced from the above 
correlators(301,302,303). 
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Miq^oiioi Ai>igj°i iiixi^ui ^xf eta fli:H:5i 





e ^^SS CDMA 0|§§^ A!>ig£| :>IX|^Oil 4^<y<y^0ilAi OB A^gX^o^ Z^^^sS ^xF^jo^ Xii:H^^ 4^ s^ C 

DMA e<:i] Ai^igBj :?ixi^LH mm ±x\ xii>i:>ioii eix-i j-{i:>i§ k\%j\ ^s.m 01221 A^gx^ ^j^aj ahpim e>i^ 

Oj >d^°h ^, 01 AfgXF <M^S Z}^ :^i|:H IBOIIAH 4.Al<M^g^EH Zii:Hoh:iI, OICH MD\ l&OIIAH X1l>|@ h\mx\ ^s.m 

2B2J 5H& AFgXF d^oj 4^^:^1011 ^^Oil L^o\0\ ¥ ^j^WI^ Hl>l^ A^gXh <ii^£F =4-<!i]<:i]^^¥Ei X-!l>i6F^ 4=^6h^ 

XH^ ^ Myim^\ A^gxF <M^a ^§o[ >ixiaAH zjh^ofoi sie^ei Afgx^ M^o\sm mm o\ 

CM. 012} ^01 eEH ±X\ 21^ M^\D\9\ =?^m :?H<y5h01 CDMA 0|g§^ Ali^ll2| :?|X|^0|| ^<y£|fe ^^^y^M^OIlAi OE: AhgX}2J 

2}^<yss ^x^^o^ Myi^^^m :^ixi^2i m^m mD\K\B\ii mm mmm s^^A|^ 4^ s^^oi, ^§1 ^^21 tf^e oi^di, 



diss 

iE2 

£ ie ^811 MICISOKOI e<il A|:^ij2J Dm^V^ Z}^ Hl>i:?|2| 

£ 2^ ^ irsoii 2j£^ Mipsoiioi k\±m9\ :?ixi^lh ^xh mo\d\2\ mm ^^5e. 

100 : 11^ IB0020O : MD\ 2B 
300 : 3^00101. 201. 301 : 

202.302 : ^5^:?l2ooo303 : ^^D\Z 
102.203.204.304.305.306 : ^m. M^D\ 
103.205,307 : 

&S2I A^AIleh 
^S2J 

e i^S^ S^(Code Division Multiple Access ; 0|6K 'CDMA'Sf §J&) Olgs^ s^i Al>ilj2j :?|XI^OII 4.<m 

iij^oiiAi AFgxh2j ^^^<Msa ^x^^^^ xii:>i^^ 4^ ^ cdma e<y Ai>^gj2j :?ixi^lh mm jii:h::'Ioii 5ioici. 

oiov^o^ DS(Direct Sequence/CDMA m^tl Al:^^'^ Z}^9\ h\^J\D\ e^Sh ^^6h0j AhgoHl S^^oj^ 2| AFgXhOIMI 

oicpi. Mgx^ee M^my\ ^^smw, ^oi ds/cdma s6j Ai^g2i xiie^oh^ ^se^ 2:4^^ ^^gor^ ^5 sxii^ ei^2i s 



:002/12/7 



1 



WIPS PIView 3.3.2.0 



OlOil EDdf. DS/CDMA S<M Ali^gj01l/d^ xHy 3S ^ 2^ ^lOi S!^ SXIIS :^H<^sl6^^i SfH 9Ji^\Jt, Oie XHy 

^. ^oi s!e ^«ioii chxhsf:?! ^^g^s sshsi A^§x^ seCMuitiuser Detection)g^soi u^o^ A^sx^ e 

^fin a^QL oiiEH ^ni3S!oi Ai:^goiiAi A^gxf ga:?i2j ggoii ^^^01 xhbisi ^s^jif xnai xiqai2}oick 

eaioii om Mmx\ s^oiie m^oin, a^m^a ^^i^csuboptimao ^mJiow sga^ ^'esfoii oieig 

01 mmo\L[, o\^^§}: ^m:>\ ^ai n =?^o\\ 9io\ Mmx\9} ^d\o\d\\ o\m ^mm i^oiAH^ s^cf. 

she. £ lOil £A|Q ^5J^ m^21 jyM:?! (Successive Interference Cancellation ; SlOfe S#:?|S| ^^ 

^. CDMAS<y Aii^gisj :?ixi^oii sjge een xii:?i:?i^ £ ioii £ai@ d^2f ^oi xii:h ib(io), 2&(20). m^i 

nB(£A|6HI ^m) g n^HSj Hi:HEho^ ip^g^GII. 0l£f ^01 A^eIP^ nS^ (IHM UEILHfe ^xf xii:h:?|2i e^^g ^gs^ 

e^x^ xii:>i i&.kio)lh ^^^:>ii~^^5h:pin(ii"i-ii-n)oiiAife A^exK)ii:Hi ^^ss pn 3hs mm :?ixi^os 4^<y£i^ :^ix-iai«(Ba 

seband) 4-<iil6]aS ^^5^oF0j m± ^B^m ^Se^a. 

0101. ^^^\(^2)o\\M^ 4oi ^^5^:?ii -^5h:?in(ii-i -n)oii>M n:?H2j sicH^ ^^s^ate mbx[ ^m., ^ 6i3^oi ^ 

o\D\M. A^§xM2l ^a:?^ ejxi. n omow Mmx\29\ ^s,d\ ^^boh ohs. x-ii:>i ib(io)lh 61^ xH^::>i(i3)oimfe ^oi <MeH:?|( 

12)0II>M ^^B^m 0|g6^01 MgXM°i 61aS IH^mOl i,^<!i^:»l(14)^ #^§ha, 

0101! [Qdf, ^^<i^:?i(i 4)011 AH ^ x^m9\ ^<m<m^oiiah ^oi <m^ xh^:'I(13)oiiah xh^s Ahgxn^i ^iima xn^iiicK 

OldHel 2}^ MDi 1E.K10)2J e^^M mm Zl^ XilX 2&{10)^^ ^^£1^ {iim.^ ^X]\ AfgXf2j >ii^oilAH A^gXM2l M^i^ tils. 

^, A^gxn 012121 QB M^x[9\ m^mM zh^^^oi xii:>i@ ^loic^. 

OlOi. 2}^ 2e{20)OilAife ^0| 2}^ MD^ ie{10)2J Oha^::>HI^ ^^nm £|^GII. ^ X||>| 1B{10)LH ^'^D\{\4)0\\M ^<!i1£I.. 

^ ^AiAi^M ^^&::?ii '-^^^:'in(2i-i ~2i-n)oim ^^^ohoi <:fi^:7i{22)oiiAi ma{s\ ^^^m mbx[ {^mm ^^mo. 

UAi. XHi^::' 1(23) Oil AH M^.^'^^^m O|go^0j MgJ^22| iMaS imm ^. i.^^L^:'l{24)» g5H MgXM2| XII>1S' 

<Ms01IAi aAl MgX^22J <M^M ni^i&ha. 

01 2f ^01 =^<M<^im011AH AFgXM^f MmX[22\ \^m.rA X|i:HgOii Odh UmXI A^gXhS2j XH^AI gE^g 01 x| ^ B ^ ^ gOI A\d}X\ 

Av:,i2^ m^'m ei^ xii:>i nBTj^zi 4^^m:>ii ^ksf Ahgxh2j ai^s zi^^^oi ai^ ^^ehoiiai xh^£i:'i ih^oii ^mm ^m.m 

imm 4^ 2a:hi scf. 

zia-iLK ^:?i2^ ^01 e^^oh^ e£H xii:>i:^i^ aesF ^oi g:»ni ^h^sho^ ^mmm e^n 2^ck 

5!^lH, ^:'|2j CilOIEH ^§01 ^^^£J2 ^^011 ^XjP^ ^^^oh^CHL ^ GliOjE-iOil C:H°^ Ef0|°l, 3:^1 ^ ^^^21 ^§01 s^wa^o^SE dl^ ^^01 m 
Sebl(SNR)Oil CH§h bl^2J Z}^ SE^^ S^OilAI 4dH2i X\0\D[ 

nam, 51 BOiiAi ei^ xiix 2f§oii ^^g£i::'i cehsoii nisH::'^ ch^ ^ s^^oi, oioii caah eaH ^xf xii:?i:?ioiiAi 

^ s:'i2i ^si^g mo\m ssa^i ?jmo^ g^e^ Mgxh¥Ei 2}^ xii>is 

0|([H. MgXhS 21Xi X||>|6^fe SE Ol^fe gUI ^3E:>^ ^Cffe g£ 2^0. 

SWI. i^*h AfgXh^:4-^ Zh^ Xll^l a2}S ^ SiQ^ S^^^ :?^xh ^sh ^^2] AfgX^^ ^51 Xll>i:?^ Oj^OIXjXI &^EHO||A| 

s#oi Ej^ ^^^o^l ^^oj AFMxhfe 2^ AFgx^2j z^^e x||:>^o^ol ^seh oi^s m ^ 9JiO. 

^«H. A^gXF2J ^Oil CEfdF ^^2J g:?FS D\a{B\X\ ^m^M S^2?||0^2j ^S^^Sie ^^^t^a^ S(£ 1011 £AI@ U^SF ^^OI. A\^X[:)\ nS^' 

3^011 nxn:H2] ^^^:?|:?^ ms.m)^^. mo\ xhmoii <!ii^2i A^§x^:)^ ^m^n ^ ^ ch oi^^ ^^2j DW^m g^soi gi^Giit 
^wi. z^^ol oi^oi^ [[^lD^c^ ¥:?f^2J xi^oi ^^^6mi sq. 

e^et, sh cfs ^HBis^^Gii ib|e jj^oi ^^^§^a^. A^exp^30S2l S^fe 30dl^2| XI20I ^^o[D\\ S\0\ ^X|| ^^AIOII^ ^^2] sj^M 

s# xi^e eoi^ ^^^01 xiiAisin 9x0. 
^^D\9\ ^xiise^ 2io[o\ gzH ±x\ zf^ xii>i:?i^ ^ p^s xioi Aizioii ^o\M oixis :?^xiii ^irnrn ^ 9iQ. 



^ ^'^^ ^^:)\9\ ^xiise m^o[D\ ^m 21mm 51h^ai. 3 cdma o\mm e<y Ai^g2j :»ixi^oii ^tia^ 

oiiAi cfg A^§x^2i ^^^<M^g ^x^^^o^ x!i:H?^2^Mi :?ixi^2i girg e:?ui5ii2 M^'e 4^ sae^ cdma ai 

^^1121 :?|X|^LH ^X^ 2}^ X||>|::?IS XjlgS^^ GIIOII 
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oiysf ^^o\j\ ^ CDMA mti M^ms\ mm ei^ xii:>i::'i^. eixi mux[ iiis.m o\^s\ Mg 

xn^iiiasj M\D\m EOi^ o[o\ ^^§1 ^. 01 A^gx^ <m^m iBoii/d 4^<M6iaS¥Ei xniHsm. oioi mt] ibohai 

s A^gx^ ^^m xii:h 2B2| shs A^§x^ ^^ssi ^^^:>I01I gj^a^ <Maoii chs^oi ¥ eijws iii:>is A^gx^ 6ia2F 4^d!^ss^Ei 
j^i:H5f^ ^^o[^ e. xH^ xll>^6^:?l mm msj} ^s.m B:>iig :hxisah sl^^^^s :?H^moi sie^ei A^gx^ t^i^m m 

OloK 123^01 ^ ^^gOII CDMA S<i! Al^gj^j Iim^LH mm Zl^ JA\^iD\9\ ^ ^^Allol ^S*^CK 

£ 2fe ^ ^^SOII £|3[ CDMA mtd PIXI^LH ^xF Zf^ ;ai>i:?|2j ^^£SA1, ^<y£i^ J\xm^ ^{iltil^m 

^^om M\J\D\ 5! sums :^FS msj\ ^^s^s^^e ^^s^^ ^^^^uiKioDSf. ^^^^\^(^om\M oig 

o[(n 51 ejiKHS MmX\ >J^g ZH^SFfe IH^::'l(102)£f. ^^^rnOWM ^Ol IH^:P!(102)0im XH^S AFgXF <MSS 

xll>lo^^ ^^1^l^:?l(103)s ol^o^zl^ ei^ iB(ioo)3f; ^oi mt] itKioo)ui ^^<iL^:>i (103)011^1 ^^^mm ^^o[o^ ^s. 

2J AiPPF ^ ei«H^ AfgXh <M^oj Ahsfg^^e ^^6^^ 1(201 M:>i 1tKl00)L[j ^^<iO|(103)0ilAH 4^<M£]fe =^<M 

^^5^oh0i <ym2i ¥ ^JRH^ ::?FS i^e^ AfgXF ^^^^m ^^o\^ ^^5h::>l2(202)2f, ^^^P|1(201)3f ^^^D\2(202m 

AH ^^gfe 2|^^oj ^^^^ 0\mo[0\ oH^S^fe AFgXh <M^S XH^m^ Ms. XH^:?l(203)(204)2f. ^MMsOWM XH'^:?I(203) 
(204)01IAi XH^S Ms.m XllTlof^ i,^<i^:>l (205)^ Ol^OiJI^ Xll>l 2E.K200)2F; Xll>l 2tK200)LH I (205)011 

AH ^<:ii£j^ ^<y<:i]^s ^^^6^o1 Mm.9\ ^ :)[^^ Mmx[ Mm.9\ ^^^^m ^^6^^ 1(301 ^^d\ 21^ xii>i 2Eh(2 

00)LH ^^<i^::) I (205) oil AH ^tliils.m ^^B[0^ >ii^21 M\D\D\ ¥ M^X[ Mm.9\ ^^^^m ^^3^^ ^^5^::?!2(302)2f . 

Zl^ XIM 2B(200)LH (205)011 AH ^td^sM ^^mo[0\ tim.2\ H\D\D[ M\ M^Xt M^9\ ^^^m 

&^5^::^i3(303)3^, ^^2^:>ii(30i)iii ^^ 5^:^12(302) ^ 5^ 3(303) oii ah ^^sj^ ^^9\ ^^^m oigo^oi oH&oh^ m^x\ tds.m 

XH^ah^ XH^:?l(304)(305)(306)2f. ^^1 4^<M<Ma01IAi Ms XH^:?l(304)(305)(306)0il Al XH^S MBJ} MsM M^io[^ 

MD\{307)^ 0\mO\X\^ 2}^ Xil>l 3& ^ Xll>i 2B. 3£h3f ^[o\ nD^9\ ^^^D\Sk Ms M^Dl ^ ^'MD\^ 

^01 ^ ^^SOll £J§[ ±X\ 21^ XII ^i:)! Oil AH ^ 2&0IIAH M^J\ XH^^SIOj -^<M<M^Oi|AH A\§X[ M^D\ O^BOWM 6H 

S AfgXfSI ^^^:?IOil gJ^£J^ 4^<M<Mm0il CHoHX^Ai ^^^SIS ^0^0^ o^, 0\E^m SsH OHE.MIDFa AHS ^^^g^tM e^Q 



^01 e ^^soii £|o[ ^xf xii>i:?i^ eBii^i xii>i:?i2} ^o! Mm.D[ D[^^ Amx[D[ v^ejxiM ^§6h:»i 

^BhOii sxii A^gzfe a^^^^^^5^:?is Afgmxi ^m. aiai oi^i^ AFgxhAi^oii cuen ^§ set^ M\J\m ^Di^ Mmxm ^ 

^ ne^S M^^ B:>I^ 4^o!^2j A^gXhS I^^^^^ e^^e Xll^iahCK - ■ 

J 01 SOI! Z.^^ 01 A[mX[9\ ^MB X[M2\ ^§^4^(Decision Varlab!e)g".Sa^ah3irm^ 4^ 91^D\, o\^^m ^ 

f H QB AFgXf£| Zl^ X-ilTiOil S^OtoMI £101 ^^o[ A^gXFHj ot^ Ms9\ Z^^S XIIITI^^ ^ 2^:^01, t^i^^l AfgXFfe ^ CH 

^ Mmx[s\ tis^ ^^^m M^^m 4^ aicf. 

e zi^ xii:H::»ioiiAi^ AhgxFsi §^011 ^XH si,^ oinhsi s?f£ixi ti^cHi. 01^ xHysj ^ 

5KH£F£ AFgX^oj g^AI Afg£|^ SI^OI bIM 0|^^2j 0|S ^'MM e:?iS 6PI (EH^Oil ^XiPl- St^CK 

^^:'i£f ^01 ^ ^^soii 2je^ CDMA mti Ai^gsi :)|xi^LH zi^ xii^:>i£j s^^e ^sa^s ae^f ^o. 

eixH. xii^i iB(ioo)LH ^^^:?ii(ioi)oiiAi^ :?ixi^o^ ::'Ixhqi« ^MMm.m ^^^s^oi m^9\ m\d\d\ ^ Ahg 

x\ Mm.s\ ^^^m ^^mc\. 

oittH. Msm H\D\D[ ^ Dm A^gxF Mm., m D\is eix-i M\Dim m^j} ms^ 01221 A^gxh Ms9] M\D\m e:Hs ^\0\ Mm. 

OlOi. Ms XH^:?l(102)0ilAi 1(101 )0|| AH ^^^^m OjgoFOI 51 ^JRHS I'FS i^s^ A^gXh MsM XH^mS. ^^<!i^:?l(1 03)0il Ai 

^ 4^:?! 4^<y^i^oiiAi Mm xH^:'i(io2)oiiAi xm^ A^gxh Msm i]\D]mc[. 

o\o\M. 5! M§x\ Mm.D[ AhgxM2] MmoiJi, n cfg^s i^e.^ A^gx^ ^ijsi'f AhgxF22j <M^zf:2 e^ae, zi^ xii^i i£.kio 

0)0||A1 XiMS A^gXH MmD[ QM Z>^ X1|:H 2e(200)2l ^^^:^I1(201)OII gJ^S^ <ymOII CH5HXi:?iI SCI. 

^. Zl^ XI|:H 2B(200)UI ^^^:?I1(201)0I|AH^ ^Ol Zl^ Xil>1 1&(100)01|A1 X||>I9 A^gXM MsD[ CHoHSI Xj|>| 1EK100)U1 6.^:51 

(103)21 ^MMmm ^^o[0\ CfAle^tH AFgXM <y^2| ^^^m ^^5H2, ^^^:?l2(202)0il Ai ^ ^^:?| Xii:>1 1B(100)LH i^i:i^:?l(103)0ilAi 
4^^£l^ ^MMsm ^mmO\ AFgXh2 Ms9\ ^^^m ^^ShQ. 

0101. Mm. XH^:?I(203)(204)OI|A1 ^^D\M20)m ^^5^:?I2(202)01I A| 2f2|2| OlgofO^ SHSo^fe MgXF XH^m 

^^<iH?l(205)0llAi^ ^MMs.mM Mm XH^::?l(203)(204)0IIAi XH^9 MgXH, AFgXF22J MsM X||>l§^a. 

01^, Z}^ Xll^l 3&.K300)LH ^^^3|(301)01IAH^ ^0| Xil>| 2e(200)01|A1 XillHS A^gXM <M^:}F CHaHSl ^^::'l Z.^^ Xll>1 2B(200)LH ^'M 

:?i(205)oiiAi ^MMmm ^^Bo[o\ A^gxM Mm.9\ ^^^m ^^o[ii, ^^5^:?I2(302)oi!ai^ ^oi xii>i 2EK2oo)oiiAi xii:>i@ a\ 

gXF2 MmD[ ZmB Zl^ XII>1 2e(200)LH 2^^L^:?I (205)011 Ai 4^<Ma^ :^MMsm ^^5^5^01 A[BJ}2 Mm2\ ^^^m ^^5^01, ^^D\3( 
303)0||Ai^ MD] 2B(200)L4I ^^^^:?l(205)01l A1 4^<y£|^ ^MMsM ^^B[0\ Ms9\ M\D\D\ M\ D\S AFgXF ^^2J ^ 

0101, Mm XH^:^l(304)(305)(306)01IAi ^^^J\]{30])1}^ ^^^:^I2(302) ^ Shi? 1 3(303) Oil Ai ^^3^ ^^^^2J ^^^m OigoFOI SHSS^^ 
AhgXF Msm XH^a^S. ^MD\m7)0\\M^ 4'<y<ys0||Ai Ms. XH^::'I(305)(306)0|| Ai XH^@ ^^^^2| AhgXF MsM MDi^Q. 
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jgi:>i6ni e^:^ □□s Mexn xh^okji s^smi eid. 

^ 5t!0ia. 

n> NoiafiQ :?^§6^^ oig oisioiis B^sfS ^ aiu. 

01^. ^^:)| ^soii/d2f ^01 e ^^s^, eeH ei^ :?h^6K)1 cdma 0Ig§^ e^i Ai^^ijoj d\x\^o\\ 4^6] 4-<m 

<ymoiw A^gx^2i ^x^2S|og jhzh&hsmi :?ixi^2| g^e #:»ui5ii2 S5[ s^e »&^ai^ 4- al^o^. ^^oj 

nam. ^ ^^S^ :?H2I ma mtl Al^^gjOlU IMIdntemational Mobile Telecommunication)-2000 Alri::gOilJE ^Bm ^ S^CK 

(57) S^SI S?l 
1. 

4^^^^ ^^tim.m ^^o\o\ m\d\d\ s Sei A^gih ^m^qi ^^^g^^e ^^m^ 

^D\29\, 4^5^:^12011 Ai 2^2|oj Ah^fg^^g 0|goK)1 6H&oh^ AhgXF <y^S IH^o^fe <ya XH^:?L 4^:?l ^^<ysOi|Al 

4^:»i ^m. xH^:^ioiiAi xH^e 2^2^01 /^^g;^^ xll:>^6^^ oi^oiiife e.^^ M^i 2£^3^; 

4^:?! 2&LH ^^<i^:?ioiiAH ^<M£j^ 4^<M>iima ^^^5^01 Aipi:?^ ojjRH^ MBXi ^m.9\ ^^^m 

i:nf, ^^J\ 2£hUi ^'^y\o\\M ^^^^ ^^Mm.m ^^^b\o\ m\du^ ¥ ^jrh^ :?h§>^ a[^x\ <ms£] ^^^s^^e ^^e^^ 

5i-:>i22f. i4^:'i xii>i 2BLH ^^<!i^:>i()iiAH 4^<M3^ 4^<:ii<!i]mM 4^^8K)i <M^o| xHi:?i:)|- Ail yjtiH^ A^gI^ <Mm2j ^^shs^^e 

^ 4^5>:?i32f. 4^:?i 4^^:?ii2f 4^^tPl2 ^ 4^^:?i3oiiah ^^£ife ^^'9\ ^^m^m o\m^[o\ m^m^ AFgxf Mm.m XH^5^^ ^m. iHM:^i2f, 

4^:?! 4^<M<M^oiiAH iH^:'ioiiAi xh^s ^^2|o| xii^imfe ^^^ibi^ oi^oiiife xii:h SB^f; . ' . 

4^:?i m:h 2B. 3Biu :?i^^^ §|.(x n:?HBi 4^^^:?l2^ m^d\ ^ i^^iJiM^i^ oi^chxi^ md] ne+h^ 

^§0^ B^fe Mici^oiioi e<y Ai>igHi :?ixi^LH zy^ md]j\. 

a^s 2. 

Xll1i>^01l SiOiAH, SBOIIAH IH^SICH 4^<y<ymO||A-i X||>1S A\mX[ {iim,D[ QMBOWM SHS A^gX^2| ^^^^i^'IOII 4=<ll<y^0il CH5HX:1 AH^ 

m ^^m^m ^^^[^m m^^^ micisoiioi m^^^ :?ixi^lh mm ±xf 21^ 
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